Objectives. To identify factors associated with intent to stay in hospital among five different categories of healthcare professionals using an adapted version of the conceptual model of intent to stay (CMIS). Results. For all professional categories, self-fulfillment increased intent to stay (all betas >  p<0.05 Burnout decreased intent to stay by weakening job satisfaction (betas < -.23 and betas > .22, p<0.05). Some factors were associated with specific professional categories: workload was associated with nurses' intent to stay (beta = -.15), and physicians' institutional identification mitigated the effect of burnout on intent to stay (beta = -.15 and beta = .19).
INTRODUCTION
The shortage of hospital healthcare professionals has been of concern for decades [1, 2] , and a dramatic increase in the problem is forecast internationally [3] with estimates as high as 29% in the United States [4] and 25% in Switzerland [5] by 2020. The shortage is related to three trends: population aging and an increasing prevalence of elders with chronic diseases [6] an aging healthcare workforce with anticipated retirements [5, 6] , and healthcare professionals' harsh working conditions, workload and stress, leading to reduced attractiveness of healthcare careers [7] . In Switzerland, authorities expect an increase of 66% of people aged 65 years and over by 2030, a renewal of 20% of the workforce by 2020 and 47% by 2030, and a decline of approximately 10% among healthcare students [5] . The decrease of the workforce combined with the increase in demand for care may undermine healthcare quality and patient safety [2, 8] .
Researchers agree that the shortage is a complex problem, which must be approached from different levels [9] . Current research focuses on intent to stay, one of the most accurate indicators of a shortage of professionals [9, 10] , particularly in the identification of its psychological, work-related, or organizational determinants. Despite the abundant literature Data for this cross-sectional study were collected between August 29, 2011 , and October 17, 2011, using the 2011 Lausanne University Hospital job satisfaction survey. Of a total of 10,070 hospital employees, 9,108 belonged to one of the following professional groups: physicians, nurses and care providers, laboratory staff, administrative staff, nonphysician researchers, logistics staff (e.g. catering, cleaning personnel, technicians) and psycho-social staff. The remaining 962 employees were in apprenticeship, were PhD students or had an external contract. All hospital employees were contacted by e-mail and post and could respond using either an electronic or a paper version of the survey. They received two electronic reminders.
Measures
The Lausanne University Hospital survey, primarily conducted for administrative rather than research purposes, has been used in its current format since 2007. It consists of a selfadministered French questionnaire that includes 33 items gathered in nine dimensions (manager characteristics, workload, career opportunities, working conditions, work organization, co-worker support, self-fulfillment, occupational burnout, institutional identification) and two single-item variables (job satisfaction and intent to stay), which correspond to the variables in our adapted version of the CMIS (see Figure 1 ).
In the study version, we replaced the occupational stress question with a burnout question which is considered in the literature as both a strong correlate of occupational stress [22] and as a predictor of job satisfaction and intent to stay [23] . Item wording was derived from a French validated questionnaire, the 2004 version of the French Saphora Job Survey [24] for all dimensions except burnout and work environment. We adapted items so that they were relevant to all professional groups. Measures included in the questionnaire are more precisely described below and a detailed list of items and rating scales is included in Appendix 1a.
Characteristics of supervising managers were assessed by means of seven items measuring the propensity of the direct supervisor to be available, to be respectful, to provide recognition, and to lead his/her team effectively and with equity. Respondents had to indicate their agreement with each item on a 4-point scale ranging from 1 (= not at all) to 4 (= yes, absolutely).
Characteristics of organizational functioning were measured using 11 items (4-point scales) divided into three dimensions: (1) perception of workload and private-professional life balance (three items); (2) perception of career opportunities (two items); and (3) satisfaction with working conditions (six items). This last dimension was not adapted from an existing questionnaire, but related to the evaluation of material working conditions such as premises, equipment or security.
Characteristics of work included concrete job situations or tasks accomplished by respondents captured by two dimensions: (1) work organization (two items); and (2) coworker support (two items). Following Boyle's focus on individual characteristics such as psychological factors such as personal fulfillment at work [10] and socio-demographic variables, we collected the following: (1) self-fulfillment measured by two items capturing the pleasure associated with work and the application of skills and abilities; and (2) respondents' age and gender.
The work-related burnout subscale of the French validated version of the Copenhagen Burnout Inventory [25, 26] was used to assess occupational burnout. This consisted of seven 5-point items considering emotional exhaustion and frustration at work.
Institutional identification (the extent to which employees felt committed to, and identified with, the hospital) was measured using three items with a 4-point response scale: the degree to which respondents adhered to hospital values, were proud of working at the hospital and felt useful to its functioning [27] .
Overall job satisfaction and intent to stay were measured by single items. Respondents were asked to rate, on a scale ranging from 1 (= not satisfied at all) to 10 (= extremely satisfied), their general level of job satisfaction [28] . Respondents were asked whether they planned to keep working at the hospital in the coming year and responded on a scale ranging from 1 (= not at all) to 4 (= yes absolutely) [27] . Dimension reliability was assessed by using principal component analyses (for unidimensionality) and Cronbach's alphas (Appendix 1b).
We confirmed the stability of indices included in the survey in 2007 and 2009 with results suggesting that survey items were well adapted to type of respondent and hospital context.
Data analyses
Cronbach's alpha was calculated for each of the nine dimensions of the questionnaire.
Based on the reliability results, mean scores were computed for eight of the nine dimensions (Appendix 2), removing the career opportunities dimension because of low reliability. Higher scores on two dimensions (workload and burnout),were expected to have a negative impact on intent to stay while higher scores on the other dimensions were expected to have a positive impact.
Observations for which the outcome variable was missing were removed from the database (n = 358). For missing values, with <1% missing, we imputed a predicted value from a regression model (single imputation). The 11.6% of survey responses missing age (n = 454) were deleted because missing values varied as a function of professional group. [29] .
We examined the normality and linearity of variables (with linear regressions, by checking the normal probability plot of the residual and the residual versus predicted values plot, respectively) and applied appropriate transformations when distributions were skewed (using the gladder command on Stata 12). We checked there was no multicollinearity between predicting variables, using the tolerance (> .40) and the variance inflation factor Professionals' intent to stay in hospital To analyze processes and mechanisms underlying the intent to stay in relation to a specific theoretical model, we conducted multigroup structural equation modeling (SEM) analyses using path analyses with a maximum likelihood estimation method (with software AMOS 19 by AMOS Development Corporation). SEM allows the simultaneous testing of interrelated equations corresponding to a theoretical model [30] . In contrast to general linear models, which solve equations separately, SEM proposes both a simultaneous estimation of the links between variables in the model and an estimation of the fit of the whole model with observed data. The multigroup technique also enables comparisons between professional groups of variations in factors predicting intent to stay. Path analyses were chosen over models with latent variables because our model included endogenous single-item variables and because some dimensions had high reliability scores [31, 32] . We followed the classic steps recommended by Byrne [33] : the hypothesized model was tested and respecified on each group separately to obtain a baseline model, which was then tested simultaneously on the different groups by using multigroup analyses (configural model, M1). To test differences between professional groups, this model was compared with three constrained models to test the absence of variations in regression weights (M2), the absence of variations in regression weights and variances between professional groups (M3), and the absence of relationships between variables in the model (independence model; M4). Finally, the model was compared with an alternative model in which the only intermediate variable was job satisfaction (M5). The model fit was assessed by using classic indices: chi-square (with associated degrees of freedom and P-value), relative chi-square ( 2 /df; should be ≤ 2.0) [31] , root mean squared error of approximation (RMSEA; 9 should be ≤ .10) [24] , comparative fit index (CFI; should be ≥.95) [34] , and standardized root mean square residual (SRMR; should be ≤ .08) [31] . We restrained analyses to five professional groups: physicians, nurses, laboratory staff, administrative staff and psychosocial workers.
RESULTS
Of 5,013 respondents (response rate of 49.8%), 4,176 indicated belonging to one of the five targeted professional groups. After the removal of 358 respondents who did not answer regarding outcome (intent to stay), and of an additional 454 cases (corresponding to missing cells for respondents' age), the analytical sample consisted of 3,364 respondents.
Characteristics of the participants included in the analytical sample were similar to those of the 4,176 original respondents (Table 1) . Respondents were mostly women, or workers with a permanent contract, and more than 50% had worked in the hospital for over 6 years. All age groups were equally represented.
Baseline model
The hypothesized model presented in Figure 1 was tested on each professional group; it consistently showed a moderate data fit (all  The theoretical model was also tested against an alternative model in which job satisfaction was the only intervening variable between the determinants (including burnout and institutional identification) and intent to stay. This model showed poor data fit compared to the multigroup test of the baseline model (i.e. the configural model) ( Table 2 ). The baseline model also showed a better data fit compared with the constrained model postulating no differences between groups (M2 and M3) suggesting that the strength of some paths in the model significantly differed across professional groups. We also found a better fit for the baseline model compared with the alternative model (M5) or the independence model (M4) ( Table 2 ).
Description of differences between professional groups
All regression coefficients and explained variance of the multigroup model are reported in Table 3 . Given the observed differences between groups, we constrained, successively, each between-variables path, to identify these differences (see Figure 2 ). Among the 15 paths included in the model, only six did not vary across professional groups. Of note, burnout was consistent across professional groups in decreasing intent to stay through weakened job satisfaction. Moreover, self-fulfillment increased directly and strongly the intent to stay, in contrast to working conditions, which were less influential. Self-fulfillment significantly increased institutional identification. Finally, the effect of workload on job satisfaction was generally a weak predictor of intent to stay in comparison to the other factors.
Examining differences between groups, we found that workload increased burnout more among physicians, nurses, laboratory staff and administrative staff than it did among psycho-social workers. The mitigating effect of self-fulfillment on burnout was stronger for physicians and laboratory staff than for psycho-social workers and nurses, and working conditions had no impact on burnout in general except among psycho-social workers, for whom bad working conditions increased burnout. Considering job satisfaction as an outcome, we observed a strong positive impact of self-fulfillment but this effect was weaker for nurses than for the other professional groups. Working conditions increased job satisfaction and institutional identification among physicians, nurses and laboratory staff but not among administrative staff and psycho-social workers. Burnout had no impact on institutional identification except for physicians, among whom burnout decreased institutional identification. Finally, among nurses only, workload directly decreased the intent to stay.
Institutional identification increased significantly the intent to stay for all professional groups except laboratory staff. Analyses conducted with a complete case strategy showed similar results.
Model R-squares were high and ranged from 23% to 34.3% according to professional groups, reaching 31.9% and 34.3% for nurses and social workers, respectively. Overall, models explained a large part of the burnout and job satisfaction variance (ranging from 28% to 60% across groups) and a reasonable part of institutional identification variance (around 18%) except for psycho-social workers (9.5%).
DISCUSSION
Adapting the conceptual model of intent to stay (CMIS) to our empirical data enabled us to identify relevant direct and indirect determinants of intent to stay among various hospital healthcare professional groups, as well as associations between these determinants. Our overall results confirm the central role of job satisfaction in intent to stay decisions in the five professional groups, findings that were similar to previous observations among nurses [35] .
Burnout also appeared as an important determinant, but in our study, it had only an indirect impact on intent to stay, and its association with other variables varied widely across professional groups. Indeed, physicians and psycho-social workers were the two professional categories that differed most with respect to burnout associations. Whereas physicians'
workload and self-fulfillment had a great impact on the level of burnout, these variables had smaller effects on psycho-social workers, whose burnout was more influenced by working conditions. Moreover, the deleterious effect of burnout on institutional identification was observed only among physicians.
We found that institutional identification had a direct and strong effect on intent to stay in almost all professional groups. The published literature shows that such an effect remains poorly documented despite studies underlining its relevance in retention plans [20, 36] . Relationships with other variables were not always significant across professional groups, but institutional identification appeared to play a central role in physicians' intent to stay mechanisms. A similar importance of institutional identification for physicians had already been highlighted in relation to safety culture [37] , or job attitude [38] , but never in relation to retention strategies. This result may be relevant for the retention of physicians in public hospitals because institutional identification, unlike workload, may represent a modifiable lever at an institutional level.
Our findings suggest global mechanisms that are common to the distinct professional groups (for example, the strong impact of job satisfaction and self-fulfillment on intent to stay) and of mechanisms specific to each group (for example, the deleterious effect of workload on intent to stay among nurses only, or the irrelevance of institutional identification for intent to stay among laboratory staff). These results suggest that intent to stay depends both on common institutional and profession-specific identities. As a consequence, retention plans or interventions might be planned at two different levels to enhance both shared determinants and professional group-specific determinants.
Finally, the use of a theoretical model, which can create a frameworks for constructing interventions [12] and focus attention on specific factors, is still rarely used in professional interventions [11] , despite its common use in the health education area (for example, through intervention mapping) [39] . Our results revealed that manager characteristics, co-worker support and work organization were less relevant than job satisfaction, self-fulfillment, workload (among nurses) and institutional identification for Lausanne Hospital healthcare professionals' intent to stay mechanisms.
The study has some limitations. First, the response rate was moderate (49.8%) and there were missing data on age and intent to stay. Second, the cross-sectional design of the survey limits assessment of causality of paths in the model and precludes evaluation of model stability over time. Third, the generalizability of these results to hospitals outside university settings and Switzerland is uncertain. The consistency of the results with classic findings reported in the international literature is reassuring.
We have identified several factors that affect hospital professionals' intent to stay. By studying this issue across five distinct professional groups, we were able to identify its determinants and depict their roles in each professional group, thereby highlighting important aspects that could be more specifically targeted in future interventions. We also highlighted that intent to stay could be approached at a hospital level through a global strategy and hospital governance and at a professional group level through more tailored interventions. Only respondents who indicated a professional category were considered in the table.
a Proportion of working time = proportion of working hours in comparison to full-time occupation. Each line represents a path in the configural model or R-square for endogenous variables in the model; professional groups are represented in rows; paths in bold indicate statistically significant differences between professional groups; * P < 0.05, ** P < 0.01, *** P < 0.001. 
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